ABSTRACT A medical, psychological, and sociological study of 391 male employees in a Swedish pulp and paper industry was performed in 1961. Factors associated with back pain and back abnormality were investigated. Univariate analyses showed associations of back pain with occupational status, low education, duration of employment, low performance on cognitive tests, and neuroticism. Back abnormalities evaluated on the basis of physical examination showed in principle the same associations but the strength as well as the significances were stronger. Multiple logistic regression analyses using data for manual workers showed that neuroticism and duration of employment were directly associated with back pain. The same two variables and low performance on one of the psychological tests were directly associated with back abnormalities. Age showed no direct association with back pain or back abnormalities. Strong associations between back pain and back abnormalities with both perceived health and general working capacity and the doctor's evaluation in the same areas were demonstrated.
Back pain is a common complaint, some 50-80% of investigated populations reporting it at some time during their life.1-5 The prevalence of back pain, defined as continuous or frequently recurring, or both, is reported to be 18-31% among men and women aged 18-65.5-7 The aetiology of back pain is by no means fully known but the following work related factors have been described as aetiological, triggering, or aggravating: heavy physical work,5 8 9 lifting,5 10 11 work in stooping postures,'0 twisting of the back,8 prolonged standing or prolonged sedentary work,'2 and vibration." Associations between back pain and low intelligence,13 alcohol abuse,'4 and social problems '5 have also been reported.
In Sweden 13% of early retirements with disability pensions in 1976 were caused largely by back complaints.'6 Faxen reported in 1959 that in one Swedish community 15% of all sick leave days among men aged 16-67 was attributable to back pain '7 whereas, according to Svensson, [40] [41] [42] [43] [44] [45] [46] [47] year old men with back pain had in all 70% more sick leave days (all diag- Accepted 8 July 1986 noses) than men of corresponding age without back trouble. 5 For occupational health practitioners the relation of back pain to the working environment is of special interest. And since neuroticism has been shown to be a common component of back pain among patients with back pain chosen for rehabilitation '8 -20 and in a community population,6 the contribution of neuroticism to back pain suffered in a working population is of interest.
Existing publications give inadequate guidance regarding the causes and nature of back disorders, perceived by the employee as back pain, or registered by the occupational physician as back abnormalities.
The present study was designed to answer the following questions:
(1) How frequent are back pain and back abnormalities in the male working population under study? (2) Are perceived back pain and documented back abnormalities among certain groups of individuals related to age, sociodemographic, and psychological factors; social contacts; work environment factors; and with special reference to heavy work and neuroticism? 83(17-5%) 391 abnormalities characterised by bad health and reduced working capacity. (4) To what extent have secondary preventive measures, in the form of transfers or other changes in working conditions, been instituted on behalf of subjects with back pain and back abnormalities?
A 22 year follow up study of these workers will be reported separately.
Material and methods
The subjects for the study were The psychological examination, consisting of eight psychological tests, was conducted by one psychologist.
The following three tests are used in this study. The number of years of education was divided at 
Years of education Ninety eight subjects (25%) answered yes to the question "Do you often have lumbago or pain in your back"? The backs of 61 subjects (16%) were considered to be abnormal in the physical examination. Figure 2 shows the degree of overlapping between self reported back pain and physical back signs to yes and no answers to the question (missing data in nine cases).
Of the 96 subjects who gave a positive answer, 40 had backs which were abnormal whereas 21 subjects with back abnormalities denied back pain.
SOCIODEMOGRAPHIC AND PSYCHOLOGICAL FACTORS
The data of tables 2 and 3 show back pain and back abnormalities in relation to sociodemographic and psychological variables. There was no significant difference as regards back pain between the different age groups (table 2) ; the greatest prevalence of back pain (33 3%) was found in the 55 year olds.
The associations of back pain with education, occupational status, neuroticism, and the three psychological tests used are given in table 2.
Back abnormalities (table 3) increase with age and the difference between age groups was statistically significant (p = 0 006).
Back abnormalities and back pain generally showed the same associations with sociodemographic and psychological factors, but the strength and the statistical significance is greater for abnormalities that also show an association with low income (table 3) .
The relations between occupational status and education and back pain and back status are shown in fig 3. Only four clerks had back abnormalities and only 12 had back pain so further analysis concentrated on the manual workers. back pain on the one hand and heavy work or frequent lifting on the other. Figure 5 shows the corresponding relation with back abnormalities. There is a significant increase in back abnormalities in manual workers with a duration of employment over the median (p = 0-0002) but there is no significant association with self rated heavy work or frequent lifting.
GENERAL HEALTH AND WORKING CAPACITY, SICK LEAVE, AND CHANGES IN WORKING CON DI TIONS
The associations between back pain and back abnormalities and health and working capacity are shown in table 4. Highly significant associations between back pain and back abnormalities and doctors' and subjects' evaluations of poor health and reduced working capacity were shown. Both the strength of the association, as shown by the odds ratio, and the statistical significance are greater for back abnormalities than for back pain.
The odds ratio of having a change in working conditions on account of poor health or reduced working capacity is 3-7 for those with back pain compared with those without (p = 0 0001). The corresponding odds ratio with reference to back abnormalities is 5-2 (p = 0). Table 5 shows the associations between back pain and back abnormalities and sickness absence. There is a significant relation with an increase in the large Astrand number of days sick (p = 0-006 and 0 02 respectively) but not with the number of periods of absence (p = 0 07 and 0 52 respectively). Table 6 shows the associations between back pain and back abnormalities and different symptoms and risk indicators. Pain in the chest or heart is associated with back abnormalities (p = 0 008) but not with back pain (p = 0 07). Associations were found between back pain and abnormalities and breathlessness while going upstairs (p = 0-0005 and 0.01) and with headache (p = 0-007 and 0-04).
DIFFERENT SYMPTOMS AND RISK INDICATORS
No association was found between back pain or back abnormalities and smoking (p = 015 and I10 respectively); teetotallers had a tendency towards less back pain than others but the difference is not significant (p = 0-06 (27) 22 (36) 90 (29) ation with shift work. Nor were significant associ-employment showed significant direct associations ations found with several social contacts and leisure with back pain ( 1-02-6
*Units for neuroticism = Number of yes answers; mean: 2-0 SD: 3-6.
tUnits for duration of employment = Years; mean: 16-1 SD: 12-9.
+Units for test "synonyms" = Points; mean; 16-5 SD: 6-8.
Discussion
The examination carried out in 1961 was primarily designed as a broad study of the relations between work, age, and health and not especially aimed at back disorders. The breadth of the design, however, confers an advantage over investigations which look purely at the back and in which there is the potential risk that probands could be biased by adoption of statements of workload and other variables to factors regarding the back. 5 12 15 The study population comprises a systematic, multimodally distributed sample, and is considered representative of all working men of the selected ages and worksites. The non-respondent group, 17-5%, was not analysed in 1961 and there are no data left to permit analysis now. It seems reasonable to assume that the non-respondents have a somewhat higher degree of sickness, disability, and negative social load as reported by Svensson' and Westrin"3 and that the prevalences found are slightly underestimated.
Back pain is frequently defined in studies as perceived back pain or low back pain-that is, pain in the lumbar region. In this study back pain refers to the thoracic as well as to the lumbar region but does not include the cervical region.
Hult reports that the incidence of thoracic back pain is 4-5% compared with 50-80% low back (lumbar) pain and that symptoms localised to the thoracic spine are "benign, only occasionally causing the patient to seek medical advice and rarely leading to incapacity for work."' Consequently materials regarding back pain and low back pain are sociomedically comparable.
The reliability of the question used to define a population with back pain has not been examined in this study but the reliability of questions elucidating an anytime incidence of low back pain ever is reported to be 84-92%.28 29 A summing up evaluation of the physical examination of the back used as a central variable cannot be found. Westrin, 13 The interobserver variation as regards back abnormalities has been analysed using manual workers at the three manufacturing worksites. Two doctors, jointly responsible for 80% of the total examinations, evaluated back abnormalities among manual workers at the same rate. The workers examined by the third doctor were all employed at the smallest work site situated in a rural district and showed a significantly higher rate of back abnormalities. A further analysis showed that the workers at this worksite had been employed considerably longer than workers at the other sites: this could explain the interobserver difference, since duration of employment was shown to be associated with back abnormalities at each of the three manufacturing sites.
Reference figures for the prevalence of back pain are given in the introduction and compare well with the present figure of 25%, which indicates that the expected group of back pain sufferers is detected with the method used. The proportion of backs evaluated as abnormal by physical examination was 16%, data from the US Health and Nutrition Examination Service (HANES I) of 1971-5 shows a prevalence of 15% among adults aged 25-74.33 Medical, psychological, and socialfactors associated with back abnormalities and self reported back pain 335
Sixty six per cent of the group with back abnormalities reported frequent back pain. Since back pain is known to be episodic with free intervals3' and sometimes to disappear above the age of 50-55 owing to a presumed built in recovery mechanism,30 the remaining 34% could represent those with back disorders with long symptom free intervals, "recovered" back disorders, and perhaps a group with symptomless back disorders. It should be recalled that the high proportion of transfers and other changes in the working conditions may contribute to the absence of symptoms among the group of subjects with back abnormalities.
Forty two per cent of the sufferers from back pain had back abnormalities. The group with back pain and without back abnormalities presumably includes a subgroup that will later develop abnormalities and a subgroup that will never do so. It would be tempting to assume an association of neuroticism with the last group but, in fact, the association with neuroticism is stronger for back abnormalities than with pain. This contrasts sharply with the common view that neuroticism is associated with back pain, based on reports on patients with back pain18-20 and the results of Vallfors.32 She found a greater frequency of neurosis among back patients with no objective findings at examination. Her subjects were sick listed patients and the over-representation of neurosis among patients with no findings on back examination was calculated by reference to diagnoses on the Health Insurance registration cards. The association of neurosis with a lack of somatic signs may reflect the doctors' bias. In the present study working men were the subjects and neuroticism was measured on a scale.
The results of univariate analyses in the present study show that back pain and, more strongly, back abnormalities are associated with variables such as low income, low education, and occupational status. The association is strongest with the status of manual workers. The association of low education with back pain has been reported earlier by Nagi et al, 6 Magora has shown that the duration of employment is associated with back pain among groups with heavy work and that this association is stronger with groups characterised by an extremely heavy work load.9 In the present study there is a direct association between back pain and abnormalities and duration of employment but age was not directly associated with either. This confirms the results of Magora and indicates that heavy work in the long run gives rise to back disorders.9
The direct association of low results on the "synonyms" test with back abnormalities among the manual workers must be interpreted as representing an association of low education and social class with back disorder. Theoretically, this association could be explained by genetic factors or environmental factors acting in early life and leading to reduced physical resistance, or by the fact that less educated men get jobs with a heavier workload. The latter explanation appears the most plausible.
Both the subjects' and doctors' assessment of bad health and reduced working capacity showed strong associations with back pain and back abnormality, particularly the latter. Nagi described the relation between back pain and reduced working capacity and found that 38% of back pain sufferers had moderate or severe work limitations.6 This compares with 31 % subject perception of reduced general working capacity and 35% for the corresponding medical evaluation in this study.
The present study presents an association between 336 back abnormalities and pain in the heart or chest. Westrin found a corresponding association with low back pain,'3 and Svensson an association between low back pain and suspected and definite angina pectoris.' No association with cardiovascular risk factors such as blood pressure or serum cholesterol concentration was found in the present study or by Svensson. It seems plausible to explain chest pain as a manifestation of musculoskeletal disorder or neuroticism, or both. The same factors could also explain the association between back pain and back abnormalities with headache found here. Breathlessness on exertion was found to be associated with back pain and with back abnormality. This could be a non-significant effect of reduced physical working capacity caused by reduced exercise due to back disease. The finding may be compared with Svensson's report of a similar association and his report of diminished physical activity during leisure time among back pain sufferers. 5 Since no evidence of an increased prevalence of other diseases or risk indicators among back pain sufferers or subjects with back abnormality was found, the association of back pain and back abnormalities with perceived health and long term working capacity and with the doctor's evaluation in the same area must be interpreted as direct. I conclude that back disorder as displayed by back pain or back abnormalities affects both general health and working capacity to a considerable degree.
Further analyses will focus on the predictive power of back pain and back abnormalities on overall elimination from the labour market during a 22 year follow up. The predictive power of neuroticism will also be analysed. This work was supported by grant from the Swedish Environment Fund (ASF).
